A 33-year-old man presented with a lateral medullary infarction, vertigo, and nausea. At the time of hospital admission, he had Wallenberg syndrome. Although initial magnetic resonance imaging showed no abnormalities, subsequent diffusion-weighted magnetic resonance imaging showed a high-intensity area in the right lateral medulla oblongata. The right vertebral artery was shown to be dilated on basiparallel anatomical scanning but to be stenosed on magnetic resonance angiography (MRA). Cerebral angiography 7 days after onset showed the "pearl and string sign" in the right vertebral artery. Followup MRA showed gradual improvement of the stenosis in the right vertebral artery. Multiple neuroimaging studies, such as MRA, basi-parallel anatomical scanning, 3-dimensional computed tomographic angiography, and cerebral angiography, should be performed soon after onset in suspected cases of cerebral artery dissection. In addition, serial imaging examinations increase diagnostic accuracy, and the medical history and neurological examination are important. (J Nippon Med Sch 2015; 82: 68 72) 
Introduction
Past studies reported the frequency of vertebral artery dissection was higher in Japan than Europe and the U.S. 1 3 . Many patients with vertebral artery dissection often suffer ischemic stroke particularly in the lateral medulla oblongata as well as the thalamus and the cerebral or cerebellar hemispheres 1,3 5 . It is widely recognized that one of the important causes of juvenile cerebral infarction is cerebral artery dissection. Patients with cerebral infarction due to the vertebral artery dissection rarely develop subarachnoid hemorrhage 6, 7 , although many dissections of the vertebral arteries are thought to heal spontaneously 3 . Therefore, diagnostic imaging is important to evaluate the patients' clinical condition in acute phase.
However, some patients with brainstem infarction are difficult to diagnose in the acute stage using initial neuroimaging such as computed tomography (CT) and magnetic resonance imaging (MRI). In addition, vascular imagings for arterial dissection often showed various findings 1 . We report here a case with lateral medullary infarction due to vertebral artery dissection assessed by multimodal neuroimaging.
Case Report
A 33-year old man was referred to our hospital with vertigo and nausea. He had throbbing headache centering right occipital area since one month before, but analgesic agents were efficacious. Suddenly rotational vertigo and nausea occurred at night, when he watched television in a recumbent position. He got a rest for six hours, but vertigo and nausea were not improved. Then he was taken to our hospital. His consciousness was clear, body temperature was 36.8°C, blood pressure was 138! 94 mmHg, and heart rate was 68! min. In the physical examination, we found no abnormality in his chest and abdomen. In the neurological examination, we observed his right Horner syndrome, gaze induced nystagmus, right curtain sign, positive Barré's sign of right upper extrem- showed that stenosis (at the white arrows) and distal dilatation in the right posterior medullary segment of vertebral artery. After 87 days, the stenosis seems to be gradually extended (Fig. 3D, 3E) . We started anticoagulant therapy with continuous dosing of heparin sodium (10,000 U! day) and neuroprotective therapy with edaravone (60 mg! day). An MRI examination 31 hours after onset faintly showed a high-intensity area in the right lateral medulla oblongata on diffusion-weighted images (Fig. 1B) or fluid attenuation inversion recovery images (Fig. 2B) . However, the high-intensity area was not seen on follow-up scans. Basi-parallel anatomical scanning (BPAS) 31 hours after onset showed dilatation of the right posterior medullary segment of vertebral artery, and BPAS after 87 days and 527 days also showed dilatation of the artery (Fig. 5A, B, C) . Angiography 7 days after onset showed the "pearl and string sign" in the right posterior medullary segment of vertebral artery (Fig. 6) .
The anticoagulant agent to prevent recurrence was then changed from heparin sodium to warfarin. The symptoms, including vertigo, dysarthria, and ataxia, improved. For the treatment of dysphagia, 26 days after onset the patient was transferred to a rehabilitation hospital, where he regained the ability to swallow. He returned to work, although sensory disturbance remained. reported that the rate of recurrence of cerebral infarction decreases 3 to 6 months after the onset of cerebral artery dissection 13 . Thus, with regard to antithrombotic treatment after the acute period, imaging studies, such as MRI, should be performed and the antithrombotic regimen should be changed on the basis of the findings when appropriate. In the present case, MRA 87 days after onset showed that the stenosis had improved and suggested that the dissected blood vessel had normalized.
Therefore, warfarin was discontinued. Subsequent MRA showed further improvement of the stenosis (Fig. 6) .
The lateral medullary syndrome in our patient was atypical, because of the ipsilateral hemiparesis. In this case, ipsilateral motor nerves can be disturbed by the extension of the ischemia from the right medulla to the upper cervical spinal cord involving corticospinal fibers caudal to the pyramidal decussation 14 .
In the present case, initial diffusion-weighted MRI showed no significant abnormalities. Oppenheim et al.
have reported that only 10% of initial diffusion-weighted images in cases of medullary infarct show evidence of infarct less than 8 hours after onset 15 . For the reason above, diagnosing brainstem infarction with only the findings of MRI at the initial visit is difficult. Therefore, the medical history and neurological findings are important for establishing a diagnosis. Multiple neuroimaging studies, such as MRA, BPAS, 3D-CTA, and cerebral angiography, should be performed soon after onset in suspected cases of cerebral artery dissection. In addition, serial imaging examinations increases the accuracy of diagnosis.
